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(54) SEMICONDUCTOR NONVOLATILE STORAGE ELEMENT, METHOD OF MANUFACTURING THAT AND 
METHOD OF WRITING 

(57)Abstract: 

PURPOSE: To realize a semiconductor nonvolatile storage element, which can be 
increased integration, by a method wherein a common source is constituted of the 
laminated film of a poly crystalline silicon film and a metal silicide film, a low- 
resistance polycrystalline silicon film or the like and is made low- inresistance. 
CONSTITUTION: A common source 4 consisting of the laminated film of a metal 
silicide film 2 and a polycrystalline silicon film 3 is provided and a memory gate 
electrode 1 is provided on the sides of both sidewalls of the source 4. High-doped 
layers 1 1 which are used as drains are provided in parts, which are situated under 
the matched regions of the source 4 with the electrode 1 , of a semiconductor 
substrate 9 and a diffused layer 1 2, through which this source 4 is connected with 
the substrate 9, is provided in the substrate 9 under the source 4. Accordingly, as 
a nonvolatile storage element is constituted of the laminated film of the film 2 and 
the film 3 as the source 4, it can be formed as a low-resistance common source 
compared with a conventional common source and can be microminiaturized. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The semi-conductor non-volatile storage element characterized by having the common source 
which consists of polycrystalline silicon film linked to the diffusion layer of the 2nd conductivity type 
prepared in the component field of the semi-conductor substrate of the 1st conductivity type, and metal 
silicide film, and the memory gate electrode prepared in the side attachment wall of this common source. 
[Claim 2] The semi-conductor non-volatile storage element characterized by having the common source 
which consists of polycrystalline silicon film linked to the diffusion layer of the 2nd conductivity type 
prepared in the component field of the semi-conductor substrate of the 1 st conductivity type, and the 
memory gate electrode prepared in the side attachment wall of this common source. 
[Claim 3] The process which forms field oxide in the field field around the component field of the semi- 
conductor substrate of the 1st conductivity type, forms the polycrystalline silicon film and the metal 
silicide film in the whole surface, and forms a common source with a photoetching technique. With the 
process which forms the three-layer insulator layer which consists of a memory oxide film, night RAIDO 
film, and a top oxide film, and forms the polish recon film in the whole surface, and an anisotropy dry 
etching technique The process which etches said polish recon film and forms a memory gate electrode 
in the both-sides wall of said common source, The process which forms a high concentration impurity 
layer in said component field of the adjusted field with said memory gate electrode, Heat-treat by 
forming the refractory metal film in the whole surface, and the silicon and said refractory metal film of 
said high concentration impurity layer are made to react. The process which the polish recon film and 
said refractory metal film of said memory gate electrode are made to react furthermore, and forms the 
silicide film, The process which removes said unreacted refractory metal film, and the process which 
forms the insulator layer for multilayer interconnections which makes the diacid-ized silicon film a 
subject, The manufacture approach of the semi-conductor non-volatile storage element characterized 
by having the process which forms a contact aperture in this insulator layer for multilayer 
interconnections with a photoetching technique, and the process which forms a wiring metal. 
[Claim 4] The process which forms field oxide in the field field around the component field of the semi- 
conductor substrate of the 1st conductivity type, forms the polycrystalline silicon film and the metal 
silicide film in the whole surface, and forms a common source with a photoetching technique. With the 
process which forms the three-layer insulator layer which consists of a memory oxide film, night RAIDO 
film, and a top oxide film, and forms the polish recon film in the whole surface, and an anisotropy dry 
etching technique The process which etches this polish recon film and forms a memory gate electrode 
in the both-sides wall of said common source. The process which forms a high concentration impurity 
layer in said component field of the adjusted field with said memory gate electrode. The manufacture 
approach of the semi-conductor non-volatile storage element characterized by having the process 
which forms the insulator layer for multilayer interconnections which makes the diacid-ized silicon film a 
subject, the process which forms a contact aperture in this insulator layer for multilayer 
interconnections with a photoetching technique, and the process which forms a wiring metal. 
[Claim 5] An approach to write in the semi-conductor non-volatile storage element characterized by 
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making a write-in electrical potential difference high enough to an informational read-out electrical 
potential difference. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the structure where high integration can be attained 
especially and the manufacture approach of a semi-conductor non-volatile storage element, and an 
approach to write in this semi-conductor non-volatile storage element, about an approach to write in a 
semi-conductor non-volatile storage element, its manufacture approach, and this semi-conductor non- 
volatile storage element. 
[0002] 

[Description of the Prior Art] Generally, since an MOS transistor is required, an MOS transistor and a 
memory transistor are formed in rewriting of the information on a non-volatile storage element, and 
read-out in the same component field. In the production process of this non-volatile storage element, 
the formation approach of the MOS gate electrode of an MOS transistor and the memory gate electrode 
of a memory transistor performs the gate electrode formation process described below. 
[0003] The production process of the non-volatile storage element when forming an MOS gate electrode 
and a memory gate electrode is explained to the both sides of the common source in the conventional 
example using the sectional view of drawing 6 - drawing 9 . 

[0004] As first shown in drawing 6 , a selective oxidation method is used for the field field 15 of the 
semi-conductor substrate 9 of the 1st conductivity type, and field oxide 10 is formed in it. Next, gate 
oxide 20 is formed in the component field 14, and the 1st polycrystalline silicon film 21 is formed. 
[0005] Next, as shown in drawing 7 , a resist 16 is formed and the MOS gate electrode 22 which 
consists this resist 16 of the 1st polycrystalline silicon film 21 with the so-called photoetching 
technique which etches the 1st polycrystalline silicon film 21 and gate oxide 20 into a mask is formed. 
[0006] Then, as shown in drawing 8 , the memory oxide film 5, the night RAIDO film 6, and the top oxide 
film 7 that oxidized this night RAIDO film 6 are formed in the whole surface, and the 2nd polycrystalline 
silicon film 23 is further formed in the whole surface. Then, a resist 16 is formed on the 2nd 
polycrystalline silicon film 23. 

[0007] Next, as shown in drawing 9 , the resist 16 formed so that it might lap with the MOS gate 
electrode 22 with a photoetching technique is used as a mask, and the memory gate electrode 1 which 
consists of the 2nd polycrystalline silicon film 23 is formed. Next, the high concentration impurity layer 
1 1 of the 2nd conductivity type which serves as the source and a drain in the MOS gate electrode 22 
and the memory gate electrode 1 at a mask is formed in the semi-conductor substrate 9, and a non- 
volatile storage element equipped with a memory transistor and an MOS transistor is formed. At this 



-3- 



time, the high concentration impurity layer 1 1 between two MOS gate electrodes 22 serves as a 

common source 24. 

[0008] 

[Problem(s) to be Solved by the Invention] Since an MOS transistor and a memory transistor are 

intermingled, high integration is difficult for this conventional semi-conductor non-volatile storage 

element. Moreover, although the common source 24 which consists of a high concentration impurity 

layer 1 1 is formed between the MOS gate electrodes 22, since this common source 24 is the diffusion 

layer formed into the semi-conductor substrate 9, if it is made detailed, it will serve as high resistance 

and will produce the technical problem are disadvantageous, to high integration. 

[0009] The purpose of this invention is offering the structure and the manufacture approach of the 

semi-conductor non-volatile storage element which solved the above-mentioned technical problem and 

made high integration possible, and an approach writing in this semi-conductor non-volatile storage 

element. 

[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in this invention, the 
structure and the manufacture approach of the semi-conductor non-volatile storage element the 
following publication, and an approach to write in this semi-conductor non-volatile storage element are 
adopted. 

[0011] Structure of the semi-conductor non-volatile storage element of this invention is characterized 
by having the common source which consists of polycrystalline silicon film linked to the diffusion layer of 
the 2nd conductivity type prepared in the component field of the semi-conductor substrate of the 1st 
conductivity type, and metal silicide film, and the memory gate electrode prepared in the side 
attachment wall of this common source. 

[0012] Structure of the semi-conductor non-volatile storage element of this invention is characterized 
by having the common source which consists of polycrystalline silicon film linked to the diffusion layer of 
the 2nd conductivity type prepared in the component field of the semi-conductor substrate of the 1st 
conductivity type, and the memory gate electrode prepared in the side attachment wall of this common 
source. 

[0013] The manufacture approach of the semi-conductor non-volatile storage element of this invention 
The process which forms field oxide in the field field around the component field of the semi-conductor 
substrate of the 1st conductivity type, forms the polycrystalline silicon film and the metal silicide film in 
the whole surface, and forms a common source with a photoetching technique, With the process which 
forms the three-layer insulator layer which consists of a memory oxide film, night RAIDO film, and a top 
oxide film, and forms the polish recon film in the whole surface, and an anisotropy dry etching technique 
The process which etches the polish recon film and forms a memory gate electrode in the both-sides 
wall of a common source, The process which forms a high concentration impurity layer in the component 
field of the adjusted field with a memory gate electrode. The process which forms the refractory metal 
film in the whole surface, and perform the postheat treatment, make the silicon and the refractory metal 
film of a high concentration impurity layer react, and the polish recon film and refractory metal film of a 
memory gate electrode are made to react further, and forms the silicide film. It is characterized by 
having the process which removes the unreacted refractory metal film, the process which forms the 
insulator layer for multilayer interconnections which makes the diacid-ized silicon film a subject, the 
process which forms a contact aperture in the insulator layer for multilayer interconnections with a 
photoetching technique, and the process which forms a wiring metal. 

[0014] The manufacture approach of the semi-conductor non-volatile storage element of this invention 
The process which forms field oxide in the field field around the component field of the semi-conductor 
substrate of the 1st conductivity type, forms the polycrystalline silicon film and the metal silicide film in 
the whole surface, and forms a common source with a photoetching technique. With the process which 
forms the three-layer insulator layer which consists of a memory oxide film, night RAIDO film, and a top 
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oxide film! and forms the polish recon film in the whole surface, and an anisotropy dry etching technique 
The process which etches the polish recon film and forms a memory gate electrode in the both-sides 
wall of a common source, The process which forms a high concentration impurity layer in the component 
field of the adjusted field with a memory gate electrode, It is characterized by having the process which 
forms the insulator layer for multilayer interconnections which makes the diacid-ized silicon film a 
subject, the process which forms a contact aperture in the insulator layer for multilayer 
interconnections with a photoetching technique, and the process which forms a wiring metal. 
[0015] An approach to write in the semi-conductor non-volatile storage element of this invention is 
characterized by making a write-in electrical potential difference high enough to an informational read- 
out electrical potential difference. 
[0016] 

[Example] The example of this invention is explained using a drawing below. 

[0017] First, drawing 1 is used first and the structure of the semi-conductor non-volatile storage 
element in this invention is explained. 

[0018] The common source 4 which consists of a cascade screen of the metal silicide film 2 and the 
polycrystalline silicon film 3 is formed. The memory gate electrode 1 is formed in the both sides of the 
side attachment wall of this common source 4. The high concentration impurity layer 11 used as a drain 
is formed in the semi-conductor substrate 9 of the adjusted field of this common source 4 and the 
memory gate electrode 1. Furthermore, the diffusion layer 12 which connects this common source 4 and 
the semi-conductor substrate 9 to the semi-conductor substrate 9 under a common source 4 is 
established. A common source 4 is also good to accept it polycrystalline silicon film 3. 
[0019] Thus, in the constituted non-volatile storage element, as a common source 4, since it constitutes 
from a cascade screen of the polycrystalline silicon film 3, or the metal silicide 2 and the polycrystalline 
silicon film 3. compared with the common source formed in the conventional semi-conductor substrate, 
it can consider as low resistance, and detailed-izing is possible. 

[0020] Moreover, since the memory insulator layer of the non-volatile storage element constituted in 
this way is constituted from three layer membranes of the memory oxide film 5. the night RAIDO film 6. 
and the top oxide film 7. it shows a memory property with the charge by which a trap is carried out into 
the night RAIDO film 6. 

[0021] Therefore, the forbidden-band width efface of the silicon oxide which constitutes the memory 
oxide film 5 and the top oxide film 7 is large as compared with the forbidden-band width efface of the 
night RAIDO film 6. For this reason, the silicon oxide which is the memory oxide film 5 and the top oxide 
film 7 acts as an obstruction to an electron and an electron hole, when it sees from the night RAIDO 
film 6. 

[0022] Therefore, by impressing the read-out electrical potential difference which is an electrical 
potential difference which writing does not produce to the memory gate electrode 1, and reading data, 
the MOS gate electrode which was the need conventionally becomes unnecessary, and high integration 
can be attained. 

[0023] That is, an approach to write in the information on the semi-conductor non-volatile storage 
element of this invention is written in to an informational read-out electrical potential difference, makes 
an electrical potential difference sufficiently high, and performs it. 

[0024] Next, the manufacture approach for forming this structure is explained. Drawing 2 - drawing 5 are 
the sectional views showing the manufacture approach for manufacturing the structure of the non- 
volatile storage element of this invention in order of a process. 

[0025] As first shown in drawing 2 , field oxide 10 is formed in the field field 15 around the component 
field 14 of the semi-conductor substrate 9 of the P type which is the 1st conductivity type by the 
thickness of 700nm by performing selective oxidation processing. 

[0026] Next, the polycrystalline silicon film 3 which contained high-concentration Lynn (P) in the mono- 
silane ambient atmosphere by the chemical-vapor-deposition method (it is described as a CVD method 
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below) is formed in the whole surface by the thickness of about 300nnn. Furthermore on this 
polycrystalline silicon film 3, the metal silicide film 2 which consists of tungsten silicide film by the 
sputtering method is formed by about 200nm thickness. 

[0027] Next a resist 16 is formed in the field which forms a common source 4. Then, it considers as the 
mask of etching of this resist 16, and the metal silicide film 2 and the polycrystalline silicon film 3 are 
etched by the dry etching using the mixed gas of sulfur hexafluoride (SF6) and oxygen (02) as etching 
gas. Consequently, the common source 4 which consists of metal silicide film 2 and polycrystalline 
silicon film 3 is formed. 

[0028] next, it is shown in drawing 3 — as — the gaseous mixture of oxygen and nitrogen — oxidation 
treatment is performed in a body and the memory oxide film 5 which consists of diacid-ized silicon film 
with a thickness of about 2nm is formed. A diffusion layer 12 is formed in the semi-conductor substrate 
9 by oxidation treatment which forms this memory oxide film 5. This diffusion layer 1 2 diffuses and 
forms an impurity in the semi-conductor substrate 9 from the polycrystalline silicon film 3 which 
includes Lynn in high concentration. 

[0029] Next, the night RAIDO film 6 which consists of a silicon nitride film is formed by the thickness of 
about 9nm with a CVD method the whole surface on this memory oxide film 5. 

[0030] Furthermore, oxidation treatment is performed in an oxidizing atmosphere, the night RAIDO film 6 
is oxidized, and the top oxide film 7 is formed on this night RAIDO film 6. 

[0031] Next, the polish recon film 17 is formed in the whole surface by the thickness of about 400nm 
with a CVD method in a mono-silane ambient atmosphere. 

[0032] Next, as shown in drawing 4 , it is SF6 as etching gas. 02 By the anisotropy dry etching using 
mixed gas, the polish recon film 1 7, the top oxide film 7, the night RAIDO film 6. and the memory oxide 
film 5 are etched. 

[0033] Consequently, the memory gate electrode 1 which becomes the both sides of the side 
attachment wall of a common source 4 from the polish. recon film 17 is formed. 

[0034] Next, it is arsenic at the acceleration energy of 60keV(s) to a mask about a common source 4 
and the memory gate electrode 1 4.0x1015 atoms/cm2 By carrying out an ion implantation with the ion 
injection rate of extent, the high concentration impurity layer 1 1 used as the drain of the N type which is 
the 2nd conductivity type is formed in the semi-conductor substrate 9. 

[0035] Next, the titanium (Ti) film is formed in the whole surface by the thickness of about lOOnm by 
the sputtering method. 

[0036] Then, heat-treat at the temperature of 600 degrees C in nitrogen-gas-atmosphere mind, the 
silicon of the titanium film and the semi-conductor substrate 9, and the titanium film and the polish 
recon of the memory gate electrode 1 are made to react, and the silicide film 8 is formed in the front 
face of the high concentration impurity layer 11 and the memory gate electrode 1. 
[0037] Next, the unreacted titanium film is etched and removed using the mixed solution of ammonium 
hydroxide (NH4 OH) and a hydrogen peroxide (H2 02). 

[0038] Next, a non-volatile storage element is obtained by forming the insulator layer 12 for multilayer 
interconnections which makes the diacid-ized silicon film a subject, as shown in drawing 5 . forming the 
contact aperture 18 using a photoetching technique, and forming aluminum as a wiring metal 13. 
[0039] In the example described so far, although what is constituted from metal silicide film 2 and 
polycrystalline silicon film 3 as a common source 4 was shown, it can also constitute only from a metal 
membrane, metal silicide film, and polycrystalline silicon film as a common source 4. 
[0040] Moreover, although the example which forms the silicide film 8 of the titanium film in the high 
concentration impurity layer 1 1 and memory gate electrode 1 front face used as a drain explained, the 
non-volatile storage element which does not form the silicide film 8 but has the effectiveness as this 
invention only with same high concentration impurity layer 1 1 and memory gate electrode 1 can be 
obtained. 
[0041] 
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[Effect of the Invention] this invention — setting — a common source — the cascade screen of the 
polycrystalline silicon film and the metal silicide film — low — compared with the common source by the 
conventional diffusion layer, detailed-izing is possible by constituting from polycrystalline silicon film 
[ 9(c:4c*)|c ] etc. and considering a common source as low resistance. Furthermore, since a memory gate 
electrode is formed in the both sides of this common source by making a common source into self align, 
detailed-izing is more possible than formation of the memory gate electrode using the conventional 
HOTORISO technique. Moreover, by making a write-in electrical potential difference high enough to an 
informational read-out electrical potential difference, the MOS gate electrode which was the need 
conventionally becomes unnecessary, and high integration is easy. The above result, a formation process 
is easy and the non-volatile storage element which realizes high integration is obtained. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the structure of the semi-conductor the non-volatilized 
storage element in one example of this invention. 

[Drawing 2] It is the sectional view showing the manufacture approach of of the semi-conductor the 
non-volatilized storage element in one example of this invention. 

[Drawing 3] It is the sectional view showing the manufacture approach of of the semi-conductor the 
non-volatilized storage element in one example of this invention. 

[Drawing 4] It is the sectional view showing the manufacture approach of of the semi-conductor the 
non-volatilized storage element in one example of this invention. 

[Drawing 5] It is the sectional view showing the manufacture approach of of the semi-conductor the 
non-volatilized storage element in one example of this invention. 

[Drawing 6] It is the sectional view showing the manufacture approach of the semi-conductor non- 
volatile storage element in the conventional example. 

[Drawing 7] It is the sectional view showing the manufacture approach of the semi-conductor non- 
volatile storage element in the conventional example. 

[Drawing 8] It is the sectional view showing the manufacture approach of the semi-conductor non- 
volatile storage element in the conventional example. 

[Drawing 9] It is the sectional view showing the manufacture approach of the semi-conductor non- 
volatile storage element in the conventional example. 
[Description of Notations] 

1 Memory Gate Electrode 

2 Metal Silicide Film 

3 Polycrystalline Silicon Film 
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4 Common Source 

5 Memory Oxide Film 

6 Night RAIDO Film 

7 Top Oxide Film 

10 Field Oxide 

1 1 High Concentration Impurity Layer 

1 2 Diffusion Layer 

1 7 Polish Recon Film 



[Translation done.] 
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[0 0 2 5] ^-rB!2ic^-rct5fc. ^immwa^^ 

[0 0 2 6] '^\Z, ^ffitc^:/ v^>»H^4'T-{l:^M 
fflfigS^ (Ji^TCVDffittB-r) (CctoT;SjtScDU> 
(P) €:■^^fc#^S->U3>IK3S:. 3 0 0 nmSS lo 

M*^^>/i^^BvU-y-'f H^2^2 0 0 nmSScD^iP 

[0 0 2 7] :k\z^m'j-y^A^MT^^m\z.v'j7. 

h 1 6 $J^5g-r^. h 1 6 $rX>>'5=■ 

TirO (SF6 ) tK* (02 ) i:Oii^;<?XSrffllifcK 

->'j =i>^3 t$:x-y^>i/-r5o ^©^-*:> 20 
[0 0 2 8] 'Alz. m3\z^-r^oiz. m.mt^m(Dm 

fiSMgl 2&J^fiic-r^. 2«. i«j8lgfcU 

>^^tr^*S^BvUa>K3*^^), :^*ei^^¥^<*:aS 

[0 0 2 9] :k\Z. :i(0;^=EUmitf^5±<D^miZCY so 

6^9 nmeKWff^T-J^fig-r-S. 
[0 0 3 0] $ e>{C^{b»S^4'TK^b«aS€:fft^ ^ 

[0 0 3 1 ] i):{C, >'7>»ffl^'f'TCVD^ICj; 
oT, ±ffi{C3j^'J v''Jn»^l 7Sr4 0 0 nmS^OJP 

[0 0 3 2] ^^(:tc. ll4{cs^-r<i:pl::> X>;;f^>^:y7> 

X-;/5^>if{c:J:D, #'J->U3>I11 7 Fy^^fk 

[0 0 3 3] Z.(D^^. ^aV-X4CDfiiM«M{l'J(C, 

[0 0 3 4] 'A^Z. ^ilV-7,4 t^^r'jy- F«® 1 
t^v7.i7ic. atm^6 0 k e V<Dj!injiX^^;i/^t?4. 
0 X 1 0l5a t oms/cm2 ga?CD<:^>aA»T-f 
:t>ffiA-r-5:ii:{CJ:oT, 9 JC^ 2 5o 
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Ta5^N^© F k-f >tnc?)SJSS^Mt)S 1 1 -^B^ 
[0 0 3 5] :k\z. xyi-yiS"J >i^fe{cJ:-DT, ±m\z 

J-^y (Ti) m$ 1 0 0 nmig^cDjp$T?^sK-r^ = 
[0 0 3 6] ^O^, ^*#Hm4^Tia^ 6 0 0 "CT^ 

iaa^rfTl^, 5^^>IKi:¥»#:S«9CDvU i5j; 

Of ^ ^ >IR i ^: U -Jr*- F 1 O # U 'J n > i S: S 

;&$ii-T, 1 t^^:'J':r*-F«ffil t- 

(DmM\zy^)^-{ F^8SrJg^-r^o 
[0 0 3 7] ;^tc, ;ic^ft;7>tX"^A (NH4 OH) 

t.mm\Jlf.n (H2 O2 ) t(0}i^^?SSrfflliT, *S 

JcBro 5^ ^ ^ X 5^ > L T l^*-r ^ . 
[0 0 3 8] i>:{c:, 0 5 tC^f J: 5 tC— i?{b V U 3 >K 

[0 0 3 9] ;in*T^'^T#fc*i6«S|lC:*5ViT«. * 
ily-7>4 tLT#MvU-y--f F)12<!:#^S->'J3> 
M3 i:;^^^.«fig-rSfcCD$:S^Ufc*^% ^tffiV-7.4tb 

[0 0 4 0] ^/z. FL--f >i;^C-5^i8«^iMtl« 1 1 
t^^ijy-F^i^l«ffi{Cf^5'>Ji©->Ul^-'f F^8 

^Y&mt^-mim'nmm i^tzA^. y u ■y-'f fik 8 

[0 0 4 1 ] 

-r^rztb, F U Vii*B2rffl t^fc;<^: U F« 

Lmf£izKiv^ m^jh^mK^it»iz^<-r^z.nzjz 

[0 1 ] :$^mm(D-^mmiz^i-^^^mi>^^wmtmm 

m 3 ] :^mm-mmm\zi5if^^mi^^mmmmm 
[04] ^mmcD-mmmiz^i-^^^m^^mmm^m 
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[0 5] ifmm-w^m\z^vi^^^^^'^nmiJ^n 
[0 6] w^m\z^\t^^n^-^mmmimM=!-(r>m^ 

[0 9] mkm\:.ii\^^'^mw^w^'&xiMm'^om& 
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1 /^'jy-hm® 

2 ^Sv'Jtt-'f 

3 ^i^S5^'J=l>K 

4 ^mv—7s 

5 T^^U^-fkl^ 

6 i-'f h^-l" h'lK 

7 h<>y®gfb)^ 

10 :7^'-;uh*^fb^ 

1 1 ^m.m^mmm 
10 1 2 terns 

17 5J?U->'J3>I1 

[0 2] 



15 1A.#?-4fi)g J5^74-JUWg«i 
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